Matrix metalloproteases: variations on a theme.
The family of proteins called matrix metalloproteinases (MMPs) are a class of structurally related proteins that are collectively responsible for the metabolism of extracellular matrix proteins. These zinc and calcium dependent enzymes, which include the collagenases, stromelysins and gelatinases, are involved in normal tissue remodelling processes such as wound healing, pregnancy and angiogenesis. Under physiological conditions, in addition to the regulated proteolyses of inactive precursors to the active form, the degradative nature of these enzymes are precisely controlled by endogenous inhibitors (TIMPs). The excess syntheses and production of these proteins lead to the accelerated matrix degradation associated with diseases such as arthritis, cancer and multiple sclerosis. The MMPs have therefore proved to be attractive targets for structure based drug design. The pursuit of low molecular weight inhibitors of these proteins have encouraged structural studies on several members of family, so that the molecular details of enzyme-inhibitor interactions of the MMPs have become available. These studies provide insights into the basic structural framework of the MMP superfamily and reveal characteristics which promote specificity between individual members. The analyses of the three dimensional structure of the MMPs in the context of their primary sequence and the design and selectivity of low molecular weight inhibitors of the superfamily is the subject of this review.